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Abstract of JP20051 54421 
PROBLEM TO BE SOLVED: To 
provide a carbazole derivative 
excellent in carrier transport 
properties and light-emitting 
properties, scarcely causing 
crystallization, and capable of 
giving a film of good quality, and 
to provide a light-emitting 
element capable of stably 
emitting light with high efficiency 
for a long period, by using the 
same. 

SOLUTION: This carbazole 
derivative compound expressed 
by general formula (1) 
(R<SP>1</SP>is H, a halogen, 
cyano, a 1-20C alkyl, a 1-20C 
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haloalkyl, a 1-20C alkoxyl, a 
substituted or unsubstituted aryl 
or a substituted or unsubstituted 
heterocyclic residue; and 
R<SP>2</SP>to 
R<SP>5</SP>are identical to or 
different from one another, and 
are each H, a halogen, cyano, a 
1 -20C alkyl, a 1 -20C alkoxyl, a 1 - 
20C acyl, a 1 -20C haloalkyl, a 1 - 
20C dialkylamino, a 1-20C 
diarylamino, a substituted or 
unsubstituted heterocyclic 
residue or carbazolyl) is 
synthesized. 
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tt T , Cu-Pct^T) S*ffl^5Ct^TS-5. * fc . W @ S # ^ ft £ % II ft 3* F 
-e>^£ffiLfc«f4t>&9, <P'JXf l//XJ^>S ( tt T , P S S <h ^ T ) 6 F— ^ 
Lf;*'JXfU>yt+xft7x> (KT, PEDOTi^t) & £ €: IB l> * C £ fc T? 

€T * . 
[ 0 0 3 8 ] 

IE?L»ait»*tftjEa(iatt#»i:bTtt. **B©**/t i ;-*IIH#t»^« 

c & *5 . c co *§ ^ , f§ it 5£ (2) - (75) t * s n s ^ rn o * ;p /x - 

[ 0 0 3 9] 

58*il:ffl^-6««ttttfit LTIi, A 1 q , , A 1 m q , , B e B q , , B A 1 q , Z 10 
n (BOX),, Zn (BTZ) , § O ^ IB ffi ft ^ ffi , TBIPyfc£flD#«»3ttfi**«* 

[ 0 0 4 0 ] 

tf»ai*»*TStf«ait«f»tl/Ttt, MJX ( 8 - * / U / 5 M 7 Jl^ ~ 

C7 a (kt, ai q , t ^ r ) . h 1 J x (4-/fji/-8- + y uyni 7 - n 

(KT, A 1 m q , <h ^ f ) . fcf X ( 1 0 - t K P * •> ^ > [ h ] - * / 1 J ^ h ) ^ U 

U A ( tt T , BeBq,<h^-T) ^ d: CO + / U > f » J ;c ^ > k 7 + / 'J > f ft t t 
£&Jglgft^, *g^SHft^$§ftT-&3fc:X (2.-/f*-8-t;yy?h) - (4-fc 

HD + y- t*7xZ'J jH - 7 iR - A ( tt T , B A 1 q t^t) 20 
* fc . t'X [2 - ( 2 - t H D * >- 7 i — ;U ) -"O 1 / 5 M S IB (HT. Zn 

(BOX) ,iSt) , t'X [2 - (2-tKn*5/7x — ;P) -^>yf775 M X 

( tt T . Zn (BTZ) j<h^*5") , h U X - (2 - ( 2 ' A^f FP + y7x-JH - 

1 - 7 x - ;u - 1 H-^>X-f^^*/U-h) 7;U^-^A (ttT, Al (PBI)^ 

ft & £ „ S 6 C ^JSUgfttt^Hfc, 2 - (4-K7X-U*) - 5- (4-tert 
-y^;i^^x-;U) -1, 3 , 4 - t*itv77-^ ( tt T , P B D <h ^ T ) , 1, 3 - 
tf X [5 - (p-tert-y^;P7x-;i/) -1, 3, 4 - ^7*/-^- 2 - 

;H ^ > -t? > (ttT, OXD-7<h7Kf) tt E <D * * * 5> 7 »/ - )V K * ft , 3 - (4-t 
e r t - y^;b^x-;u) - 4- yxn;u-5 - ( 4 - tf 7 x — u ;i/ ) -1, 2. 4 - h 30 
'JT'y-* (HT, T A Z <h T ) . 3 - (4-tert-y^^^x-;i/) - 4- (4 

- X ^ ;U 7 x - ;U ) - 5- (4 - K7i-'J*) - 1 , 2, 4-FU77-* (ttT, p 
-EtTAZt^T) 4t^h'J77-^88«, A* V 7 x > h D U > ( tt T , BPh 
ent^T) , A* 7 * a y D *f > (ttT, BCPt^T) ft t'^ 7 x t > h □ U > Si ft 
, 2, 2 ' . 2 ' ' - (1, 3, 5 - ^>f > MJ< iH - h U X ( 1 - 7 x Z ;b - 1 H 

- ^ > X < ^ ^ x / - ^ (ttT, T P B I <h ^ T ) , 1 . 3. 5-hUX (4, 4' , 4 ' 

' (1 - 7x-;b- 1 H - ^>X>f ^7UiH - ^ > -K »/ U * ) - ^ > i? > (ttT, T 
P B I BB^t) , N-7x-;U-2, 4. 5, 7-^h^^X ( 1 - 7 i Z J|/ - 1 H 

-^>x-f ^7-;i/ (ttT, p b i c t ^ *t ) •o'<>x<^7-*ii»#iH^5 

£ i J&< 7? # £ o 40 
[ 0 0 4 1 ] 

*£jEaH±H*»«T*jEaHJfctt«»£LTtt. ± T J6 fc B A I q, OXD-7 
, TAZ, p-EtTAZ, BPhen, BCP^£ffl^<5C<fca*T£*o 
[ 0 0 4 2] 

tt ± »3 ^ l «t e> , * « <r> ti )v n v - )i m m ft £ , iE?L^iii^^^^*r^fc^co« 

fit LTflU4Ct*T«S. 
[ 0 0 4 3 ] 

o ^ t » w r * . 

[ 0 0 4 4 ] 50 
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ftt'OX^-A-X H!»f K7 5 >ft&*, * fc 1 , 3, 6, 
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g§ @ w w m if <=> n . 

[ 0 0 4 8 ] 
[ 0 0 4 9 ] 

(nmnrnm 3 ) 

* * tt © » « K: * <r» T »4 . ^ 7 X . 53?. ii7"7Xf 0 01 

#7*. 5^. S W ^ 7 x f 7 ? & i' 6 & 4 S K ^ l: . ft^«0 1(z*-rcfcp»c. JS 
S h 7 / y X ? (TFT) TH-iSTSJE^^f SffSLTfcJ:^. ^t*>. 01*. 1 

0 Bifi, *8Titnt 1 1 , 12«TFT, 1 4 lit 1 0tg, 15 \$ ft % $0 m. * 

Ofgl 6<tAim^L,fcg8»{ifg7tsil^l 3<tLT«Sgg-r^. u ill; i 0 . T F T H J: o 

FT^^iiii. # \z m s $ n & ^ . ftA.^. xHfif ui-a, jSix^tfu-cfcj:^. 

$/iTFTSi^LT^5¥S«:I«)^Sttl:-3^Tt)^l:IStSnf, eaiOfc©f 

1 <t H L # S O t O T ti i ^ . 

[ mm m 1 ] 

[ 0 0 5 0 ] 

(^BfcfiSJ 1 ) 

# ^ fi£ ft 1 T- tt . ± 12 *8 it ft (56) T ^ t fc # % W fj ;u /•? >/ - ;HJ| ^ ^ CD * fi£ ft 

ft » W IZ ft ^ f & . 50 
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[ 0 0 5 1 ] 

7 )V rf > gllT , N — If 3 , e-yyotij^/Vy-JH 6. 59g (3 0m 

mo I) i 3 - / f ik/ 7 x 1 7 ^ > 1 2. 09g ( 6 6 m m o I ) ->U> 

1 0 0 m 1 \Z m U fz . cm:, £ 5 ft; ^ 5 . 7 g (30mmol) , h^>X>^n^ 

7£>2 2. 8g (200mmol) £ }JQ A , 1 6 0 t CT 3 Oft&li^lto 

m&mT '& . 0/u»*'J'?A2 7. 6g ( l 3 0 m m o I ) £ fiO x. * S 5 I: 9 B Wft» L 

o « # 7 t£ , * » l~ R L . h;H> 3 0 0 ml ilD^, «UJLfctt«*5iBLfc. » 

-^ttOfe©*^*^^: ?dd*;PA (1 : 2) T? ~> U * 7 )V ft 5 i> *8 M & ft ^ , gfe H 
?<^T&<Dt&*-(:&Z>3, 6 — [ N - (3 — * T )l 7 3L ~ )l) — N7x-;U7^/ 

] — 9 — X ^ Jl/ ft * / W - * ( ± E « iS SC (56) ; J£Jl T\ EtCzmP2<hfBir) % 
6 *l fc . lbnf:EtCzmP2^SfilSS 3 0 0 i: t l6iSS2 0 OtlCT^iiS^ 

[ 0 0 5 2 ] 

& *5 , IbllfcE t C zmP 2^»jgfiS[^, Ml W £ - i£ gft # #T ( T G — D T A 
[ 0 0 5 3 ] 

tt 43 . EtCzmP2<B»K, 43 J; j§ & ( ;U ) ^^^T»3tX^^h 

)V <D Mfe * ft r> tz. t , m m <D m ft \Z \Z , m^&S ( 3 l 2 n m ) 435n 

m^S^bT-^*, » * © « ftK tt * (290nm) I: S I T , 4 0 0 n m « 
^e-JStt-SfiJtX^Jh^tfftShfc (02) . * & , E t C z m P 2 <D M m . * 

J: ig S£ ( S : *9 / \Z^\,*Tmft-^&m®WWX^9bJU<Dmi£Zft^fct 

C 5 , « « (B » ft K tt , 3 1 2 n m K , » « <& « ft K tt , 3 0 3 n m l:**S«J{**ll 

^ n ( h 3 ) . 

[ 0 0 5 4 ] 

£ & K , #*^##*«AC — 2 ( 3 ft ft S it K ) tffl^T«tlftHOMO»ttOl 
. — 5 . 1 8 eVTfcofc. * fc . K JR X ^ > h ( H 3 ) ©Stti S x * JK-^ t 

fit tt . — 1 . 7 1 e V T * o £ o 

[ 0 0 5 5 ] 

( ft A #J 2 ) 

* ft Sfc W 2 T tt , ± 12 4ft £ 5£ (7 5 ) T « L fc * fg H <D * )U A* l/ - * & * * <D ft £ ffl £ 

a * » k #j * -r * . 

[ 0 0 5 6 ] 

*ftJ*«2Ttt,»«»N — 7x-JI/- 3, 6 — ^ a * ft )V A* - )V 1 2 . 0 3 g ( 

3 0 m m o 1 ) * ffl n T , 1E4«H 1 tB«4J fti:T*««©A^/ty-;Hf»#T 
^53, 6 — k'X [ N — (3 - /f ^7x-iH — N-^x-;i/7^y] — 9 — 7 x n 

(iEilS (7 5) ;HT, PhCzmP2 tBT) #S6ftfc. S6n 
fcPhCzmP2^illggS 2 9 0 1C, (£i&ffi90 , CtCT#^ffiS^fTofCo 
SOS* 0 T * o fc . WSftfcPhCzmP 2 tf) ' H N M R CD X ^ ? h H 

4 IC , H 4 0 jft tt (A) TiinfcS^WtS^S^i 5 l:^t 9 ^^nfcPhCzmP2 
' H NMROf-^aHTOt^OTSS. 

1 H NMR (300MHz, DMSO— d) ; 5 = 3 . 31 ( s , 6H) , 6. 74 ( 
s . 2 H ) , 6. 75 ( d , j = 6 . 0, 4 H ) , 6. 85-— 6. 91 (m, 6 H ) , 7 
. 08 (t, j = 7 . 8, 2 H ) , 7. 15 — 7. 20 (m, 6 H ) , 7. 33 (d, j 
= 8. 7. 2 H ) , 7. 51 (t. j = 7 . 2, 1 H ) . 7. 58 — 7. 68 ( m , 4H 
) , 7. 91 (s, 2H) 
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[ 0 0 5 7 ] 

ft • l^nfcPhCzmP20»»IS(i 1 2 3 OtT^^^^^^^fCo ft £ 2g 
[ 0 0 5 8 ] 

ft 43. PhCzmP2cDjg£l, & £ ffi ( » « : ^ / - ^ ) 1:^^X9*7^? h 
^OJDISfTO tt Sl^)«&l:H, igfiS (3 0 8 nm) C » L T , 4 3 0 n 

mlC**!;-**, & K O m ft K . SigKfi (320nm) CJtlX, 4 3 9 n m K * 
*tf-^e#r*at*^'<^h^3W»6tlfc ( ■ 6 ) . S fc , PhCzmP2S)»Bt, (3 
^^TK^-iiaaijlKKX^^h^OMeSffofctui, 3 0 8 n mCl^RKSg 

#*» e> nfc ( m i ) . io 

[ 0 0 5 9 ] 

S h\Z . lEfifiEMl tH«ft*Si:X»ltLftHOMO»fl:©«tt, — 5. 4 0eV 
TfeO. L UMO¥fiOlti, - 2 . 3 9eVT*o&. 
[ 0 0 6 0 ] 
( ft ffl 3 ) 

* ft J* « 3 T tt . ± IS « it « (76) T*Lfc*«MO*;i.A*/-;P«W#Oftj««fc 

a ft w k #j « r £ o 

[ 0 0 6 1 ] 

* ft JSE « 3 T tt . R » ft N — 7 x =. )V — 3 , e-y^Dt^^Ay-;!/ 1 2 . 0 3 g ( 

3 0 m m o 1 ) t y 7 i - * 7 5 > (12. 1 8 g , 7 2 m m o 1 ) ^ ffl ^ T , ± E ft 20 
M 1 tH«4 3!ifii:X*»«0**/t';-JHji# , C*5N-7i;*-3, 6 — V - 
7i-Jl/7^*JWt7-^ ( ± IB m it it (76) ; T . P h C z P 2 d: 12 t ) jfl* f« b 
nfc.#€>n*:PhCzP2«:S5fiftiS^2 7 0 < C, Sfig 1 7 5 t:i:X#i«S^fTO 
fc o #*«K»(0JR*J4JKI5 0 % T * o o t#£*a7cPhCz P2 0'H NMRCOX^ 
? h^tB8l:, 11 C NMR©^^?hJl/SH9C, H 9 © « (A) T? H * ft & « « 
(D J£ 1^ £ 1^ 1 0 t ^ "T • f#£ft£:PhCz P 2 <D l H N M R ^ f - ? UK T O t ^ 0 
T * -5 . 

1 H NMR (300MHz, DMSO — d) ; 6 = 6 . 88 — 6. 95 ( m , 12H) 
, 7. 17 — 7. 23 ( m , 1 0 H ) . 7. 35 ( d . j = 4 . 5, 6 H ) . 7. 56- 
7.69(m,5H).7.97(s,2H) 30 
' 1 C NMR (75MHz, DMSO— d) ; 5 = 1 1 1 . 1 , 119. 4, 121. 6 
. 122. 0, 123. 6. 126. 4. 126. 8. 127. 8, 129. 3, 130 
. 2, 136. 7, 138. 2, 139. 9, 148. 0 
[ 0 0 6 2 ] 

ft *5 . S6ftfcPhCz P20»*I«U, TG-DTAil^lIcJ: 0 3 6 StX*^: 
[ 0 0 6 3 ] 

ft 43 , PhCzP2<&»«, *5^^ii (g« : y?OD/^>) C^^Xt)tX^^ 
MK^»Jt*ffofcii:5, Sl^ttn Cl^ ® g & § (3 1 3nm) C » L X , 42 9 
nmCl^t;-^, » » <& « ft £ tt , S & 6 ( 3 1 5 n m ) C « L X , 4 3 5 n m IZ 40 

i^ct:-^$tt^S7tx^^h;i/^ient (hi i ) . £ it , PhCzP2o»«, 

y ^ d □ ^ ^ >g»l:^^X«n • pJ^Sg^cKiRX^^ h;ucoS(I^^fT-pfe<hC5, B£ 
CD ^ ft 3 1 3 n m , KKOlft 3 0 5 n mCl^Kttfttflienfe (012) . 
[ 0 0 6 4 ] 

iE**«l tH»ft*fti:X»SLfcHOMO*ttoatt, - 5. 3 lev 
X^O, L UMOVfiOili, - 2 . 5 7 e V T~ & i fz . 
[ H fig #J 2 ] 
[ 0 0 6 5 ] 

* * « w t tt , * % w <o t> )v / w - m * * . «je»Ks$tr«o — a^«^T»* 
*f sif ats«&t*ox t a * kmc u . *jj?s©*^/r/-^8i#6i?Liia«» so 
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[ 0 0 6 6 ] 

£ T . HfilOO±i:S!**fo*io*IlOl*«»*Sh*. ft *3 . # 31 J6 t*J T- tt 
. IlOill 0 1 IJSatL-Tiit^. tffltLtSS8SgTi65ITO*ll>, 
^/<7i5"J >^ffil:J;t) 1 10nm£>MJPT-^)$-r-i>. 
[ 0 0 6 7 ] 

* ic . m i vnm (mm) ioi±i:^3tti£ttfiio2^i^sn5. & *> . # 

1 02a. ijittAi 1 1 1. lEnm&m 1 1 2. « # 

SI 1 3. fffilll 1 4. If IXil 1 5*>Ste**aB«tiS£#LTH-5. 
[ 0 0 6 8 ] 

s 1 cD«g 1 0 1 *^Eg$tifcsigs:mis«s^^s^©ws<s*;uy-(rm 1 <omm 1 

? a ~>7 - > (&LT , Cu-P ci^-T) £ A n . »ttttH»aS6fflt»fc3K»fefc«t0 2 0 
n mClillrEjlSAl 1 1 1 £ fi£ "T S . tt t= . IE 7L ffi A S 1 1 l£»l«-rs*t»iL 

[ 0 0 6 9 ] 

* K . IE ?L tt ill Ji 1 1 2 £ 15 J& "T S . # * JS #J T* tt . IE 71 tt i£ If 1 1 2S«^|5«8 
l:*5!^WA;i'A'/-;i'Ki«:i LT. E t C z m P h 2 « ll>T38« SI: J: 0 , 40 n 

[ 0 0 7 0 ] 

* ll > f£ ft 11 1 1 3£«l£-f£., & * . fi! ft Jl 1 1 3H43^T3E?Li:«^^SifS&L. 
ft £ £ C -5 . 1 1 3JIST5«fiilTtt, 4i»©«3t»»effl^*Ct*fe 

# 5 . * SIJS m T tt . TB i Py5itai;J:0, 3 0 nm©IJ?T»«t5. 
[ 0 0 7 1 ] 

* tc . If ill 1 1 4 £ J£ fi£ £ . 1 4 HB, 4> *0 

K) . 2 0 n m©li)PT§6jc'f5, 
[ 0 0 7 2 ] 

* IC . Hf&Agl 1 5S«t5. m f & A JI 1 l 5««t5«fiHTtt, & » 
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